Lipid kinetics were studied in six severely burned patients who were treated with a high dose of exogenous insulin plus glucose to promote protein metabolism. The patients were 20 Ϯ 2-yr-old (SD) with 63 Ϯ 8% total body surface area burned. They were studied in a randomized order ( a ) in the fed state on the seventh day of a control period (C) of continuous high-carbohydrate enteral feeding alone, and ( b ) on the seventh day of enteral feeding plus exogenous insulin 
Introduction
The primary goal of the nutritional/metabolic management of burn patients is to promote wound healing and resistance to infection while preventing persistent loss of muscle protein (1) . Since hepatic fat deposition is commonly associated with burn injury (2-7) the management should also be aimed at preserving the integrity of the liver. The limited effectiveness of nutritional support alone in critically ill patients has led to the investigation of various pharmacological approaches to optimize the metabolic response (8, 9) . We have recently reported that providing exogenous insulin may be a useful approach in preventing muscle wasting in severely burned patients by stimulating protein synthesis (10) . To maintain euglycemia during insulin treatment it was necessary to give carbohydrates at a rate ‫ف‬ 100% in excess of their energy requirement. Using indirect calorimetry it has been previously shown that a comparable amount of excess carbohydrate intake is a significant stimulus for lipogenesis (11, 12) . However, indirect calorimetry can only determine net lipogenesis at a whole body level, and does not provide information on the localization of the lipogenic process. Based on indirect evidence the liver was assumed until recently to be the main site for carbohydrate induced lipogenesis (12, 13) . However, we have recently presented evidence suggesting that in healthy volunteers the liver only converts a minor fraction of surplus dietary carbohydrate into fat (14) .
In this study we investigated the extent to which the administering of a high dose of insulin and glucose causes hepatic fat accumulation in burn patients. Insulin is a potent inhibitor of adipose tissue lipolysis (15) and could potentially decrease intrahepatic fatty acid (FA) 1 availability for storage. On the other hand, insulin and glucose in combination can spare intrahepatic fat from oxidation (16, 17) and stimulate hepatic fat synthesis (18) , both factors that can contribute to hepatic steatosis. Finally, while hepatic secretion of fat in the form of VLDL triglyceride (TG) is inhibited by short-term hyperinsulinemia (19) , the effect of long-term hyperinsulinemia is more complex and could lead to stimulated secretion (18, 20) . Thus, a combined insulin plus glucose treatment can potentially influence hepatic steatosis by changing the hepatic availability of both endogenously de novo-synthesized FA and of preformed FA from the adipose tissue and the diet. Therefore, in six severely burned patients, on the seventh day of a control period and on the seventh day of an exogenous insulin plus glucose treatment period, we measured the peripheral release of FA, and the VLDL TG bound secretion of de novo synthesized-and preformed FAs coming from the liver.
Methods
Patients. Tracer infusion studies were performed in six patients who were admitted to the Burn Unit of The University of Texas Medical Branch and/or the Shriners Burns Institute in Galveston, Texas. Characteristics of the individual patients are presented in Table I . They ranged in age from 15 to 28 yr (mean of 22 Ϯ 5 yr) and had a mean burn size of 62 Ϯ 25% of total body surface area (TBSA) (range, 35-90% TBSA), of which 38 Ϯ 32% were third degree (range, 5-90% TBSA). Three patients were diagnosed as having smoke inhalation injury of the respiratory tract. The exact date of the first study was determined by the first operative procedure. This varied between the 7th and 11th day after burn, depending on clinical factors such as hemodynamic and respiratory status.
Experimental design. Each patient was studied twice and, thus, served as their own control. In one study they were fed an enteral diet, in the other study, in addition to the enteral diet, they were coadministered insulin plus glucose. The carbohydrate-rich enteral diet (Vivonex ® T.E.N.; Sandoz Nutrition Corp., Minneapolis, MN) was infused continuously via nasogastric and duodenal catheters, providing 1.4 times as many calories as the measured resting energy expenditure. The composition of the enteral diet was 15% of calories as free amino acids, 82% as carbohydrate, and 3% as fat. The concentration of Vivonex (J/ml) was individually adjusted so that there were no clinical symptoms such as diarrhea. The high-carbohydrate intake was used to diminish the amount of intravenously infused dextrose required to prevent hypoglycemia during the insulin infusion. A comparable low-fat/high-carbohydrate diet has been previously shown to eliminate the influx of exogenous fat via absorption (21) so that the FAs and the TG that appear in plasma under these dietary conditions are from endogenous sources. 6-h isotopic tracer infusion studies were performed during the continuous enteral infusion of the diet alone (control period) and during the continuous infusion of the enteral diet along with a continuous infusion of exogenous insulin (insulin plus glucose period). Insulin (Humulin R; Eli Lilly and Co., Indianapolis, IN) was infused continuously for 7 d through the central venous catheter to achieve a concentration of plasma insulin ( ‫ف‬ 6,500 pmol/liter [ ‫ف‬ 900 U/ml]) designed to elicit the maximal response. The insulin infusion was started at a slow rate and was increased incrementally every 2 h until the final infusion rate of 200 pmol/h ( ‫ف‬ 28 U/h) was achieved within 6 h. Plasma glucose concentration was monitored hourly and exogenous glucose (2.78 M [50%] dextrose) was infused as required to maintain euglycemia. The isotopic tracer infusion studies were performed at the end of each 7-d treatment period. The exogenous glucose infusion rate was fixed during the 6-h isotope infusion study period. To avoid fluctuations in other parameters that may have affected metabolism due to the differences in the clinical course of the patients, the sequence of treatment periods was randomized. To coordinate each study with the clinical treatment, the first experimental period was started immediately after the first grafting procedure (after burn days 7-11). Therefore, the first tracer infusion study was done 7 d after the first grafting procedure, immediately before the second grafting procedure. Thus, each tracer infusion was performed 7 d after a grafting procedure.
The patients received a 6-h continuous (2 mol/kg и min , and 360 min after the start of the isotopic tracer infusion and placed into 10-ml vacutainers containing disodium EDTA for the determination of the isotopic enrichment of palmitate bound to VLDL TG and free plasma palmitate. All samples were placed on ice. Plasma was separated by centrifugation shortly after sampling. Samples for VLDL isolation were stored at 4 Њ C until they were processed the next morning. All other samples were stored at Ϫ 20 Њ C until they were processed. Blood samples for determination of insulin and glucagon concentration were collected in vacutainers containing EDTA. The tubes for glucagon analysis also contained aprotinin (Sigma Chemical Co., St. Louis, MO).
Analysis of samples. Plasma insulin and glucagon concentrations were measured by radioimmunoassay [(Incstar Corp., Stillwater, MN), and (RSL glucagon kit; ICN Biomedicals, Inc., Irvine, CA) respectively]. Glucose and lactate concentrations were measured using an automated analyzer (Yellow Springs Instrument Inc., Yellow Springs, OH).
VLDL was isolated from 3 ml of plasma by overlaying the plasma with a density equal to 1.006 solution (0.9% NaCl) and separated by spinning the samples in an ultracentrifuge (model L7-55; Beckman Instruments, Palo Alto, CA) in a 70.1 Ti rotor at 50,000 rpm (171,500 g average) for 20 h at 15 Њ C. After ultracentrifugation, the VLDL TG was carefully removed along with the density solution found on top of the tube by the slicing tube technique. The total volume of the resulting VLDL suspension was 3 ml.
TG concentration in the VLDL suspension and in plasma was determined enzymatically (RA-500; Technicon Instruments Corp., Tarrytown, NY) (22) . TG in the VLDL suspension was isolated by TLC, hydrolyzed to FFAs, and derivatized to FA methyl esters. FFAs were extracted from plasma, isolated by TLC, and derivatized to FA methyl esters. Palmitate and total FFA concentrations in plasma were determined by gas chromatography (model 5890; Hewlett-Packard Co., Palo Alto, CA) using heptadecanoic acid as an internal standard. The relative concentrations of individual FAs in the VLDL fraction were determined similarly by gas chromatography. Isotopic enrichment of palmitate was determined by gas chromatography-mass spectrometry (GCMS) (model 5992; Hewlett-Packard Co.) in the electron impact ionization mode for the ultimate computation of the tracer/tracee ratio. For the palmitate methyl ester the ions of mass-to-charge ratio (m/e) 270, 271, 272, 273, and 274 were selectively monitored.
Calculations. Sample analysis indicated that a physiological and isotopic steady-state existed during the infusion period in all studies, meaning that neither the concentration nor the enrichment changed during the time in which the samples were obtained. The rate of appearance of palmitate and the rate of secretion of VLDL-bound palmitate were calculated with use of steady-state equations (23) . The total rate of appearance (RA) of FAs into the systemic circulation was calculated by dividing the rate of appearance of palmitate by the ratio of the concentrations of palmitate to total FFAs. This measurement of the rate of release of FA is not necessarily the same as the rate of lipolysis, because some FAs can be reesterified within the adipose tissue.
VLDL TGs secreted by the liver are principally derived from two sources of FA, ( a ) FAs that are synthesized de novo in the liver and ( b ) preformed FAs (18) . The term preformed FAs is used collectively for FAs that arise from any other source than de novo synthesis. Potential sources of preformed FAs include the plasma FA from periph- If the enrichment of the precursor pool is known, then the rate of secretion of de novo-synthesized FA can be calculated by measuring the rate of incorporation of the label into the product. The enrichment of the hepatic precursor pool for FA synthesis cannot be measured directly or even estimated in vivo. Therefore, the novelty of the current method is the examination of precursor enrichment based on the enrichment pattern (isotopomer distribution) of the product (VLDL-bound FA). The deduced precursor enrichment enables us to measure not only the rate of secretion of de novosynthesized palmitate, but also the total rate of secretion of the VLDL-bound palmitate based on the dilution principle. The rate of secretion of preformed palmitate is calculated by subtracting the rate of secretion of de novo-synthesized palmitate from the total rate of secretion of the FA. In this study, kinetics for palmitate are reported because palmitate is the predominate product of de novo fat synthesis and also serves as a representative FA for the preformed FAs. The total rate of VLDL TG secretion is obtained by dividing the total rate of palmitate secretion by the percentage of VLDL-bound palmitate.
The specific formulas used to calculate the intrahepatic precursor enrichment for FA synthesis, the rate of secretion of de novo-synthesized palmitate bound to VLDL-TG, total rate of VLDL bound palmitate secretion, and the total rate of VLDL TG secretion has been reported previously (18) . Statistical analysis. Statistical comparisons between the control and insulin infusion periods were made using the paired t test (24) . P Ͻ 0.05 was considered significant. All values in the text, tables, and figures are expressed as mean Ϯ SD.
Results
Initially eight patients were enrolled in this study. Because of technical problems with two of the infusion studies, unrelated to patient care, two patients were excluded from the study. Thus, in a randomized, crossover study six burn patients (Table I) were treated with insulin at doses of 56.1
) for 7 d. During the insulin infusion period patients received normal enteral nutrition plus intravenous glucose to maintain euglycemia. In the control period patients received only enteral nutrition. Patients tolerated both the control and insulin plus glucose periods well. There were no episodes of hypoglycemia during insulin infusion. Further, there were no differences during the two periods in pH, pO 2 , pCO 2 , bicarbonate, AST/ALT, or fibrinogen concentration. In those patients who received ventilatory support, the requirement for support was not affected by the treatment protocol. Since the order of the insulin treatment and control periods was randomized, tracer infusion studies were performed at similar average times after the initial surgery (20 Ϯ 3 d after burn in the control state and 21 Ϯ 4 d after burn during insulin infusion).
Plasma glucose and lactate concentrations were essentially constant throughout the isotopic infusion periods of both the control and the insulin plus glucose period. The plasma TG and the VLDL TG concentration were also essentially constant throughout the infusion studies. Similarly, the hematocrit remained unchanged during the two isotope infusion studies and therefore the plasma volume during the same periods was assumed to be unchanged. Consequently, the steady-state conditions required for the equations we used to calculate the results were satisfied.
The body weight of the burned patients increased significantly during the insulin plus glucose treatment, from 64 Ϯ 16 kg in control state, to 67 Ϯ 15 kg in the insulin period ( P Ͻ 0.05). Fig. 1 shows that total energy intake was approximately doubled during the insulin therapy, from 242 Ϯ 71 kJ/kg и d Ϫ 1 in the control period to 468 Ϯ 138 kJ/kg и d Ϫ 1 during insulin therapy. The extra energy intake during the insulin period was entirely accounted for by the intravenous infusion of glucose that was provided to maintain euglycemia. Caloric intake from the enteral diet (Vivonex ® T.E.N.) was similar in the two periods and, thus, the same amounts of protein, fat, and enteral carbohydrates were provided (Table II) .
Insulin, glucagon, glucose, and lactate concentrations. Plasma insulin concentration in the control period was 380 Ϯ 222 pmol/ liter and increased during the insulin period to 6,343 Ϯ 760 pmol/liter. Plasma glucagon concentrations remained unchanged in the control period and in the insulin period (310 Ϯ 135 and 366Ϯ179 ng/liter, respectively). The plasma glucose concentration was significantly lowered during the insulin treatment from 7.03Ϯ0.81 mmol/liter in the control period to 5.51Ϯ1.17 mmol/liter in the insulin period (Table III) . The plasma lactate concentration increased 2.5-fold during insulin treatment from 1.47Ϯ0.28 mmol/liter in control period to 3.58Ϯ1.47 mmol/liter in the insulin plus glucose period. Plasma lipids. Insulin plus glucose therapy had no significant effect on the plasma concentration of FA, the plasma palmitate concentration, total plasma TG, or the VLDL TG concentration (Table IV) . On the other hand, 7 d of insulin therapy changed the composition of the VLDL TG-bound FAs (Table V) . The relative concentrations of both palmitate (C16:0) and stearate (C18:0) were increased from 35Ϯ5 and 4Ϯ1% in the control period to 44Ϯ8 and 7Ϯ2% in the insulin period, respectively. The relative concentrations of oleate (C18:1) and linoleate (C18:2) were conversely decreased from 43Ϯ5 and 8Ϯ4% before to 37Ϯ6 and 2Ϯ1% after insulin therapy respectively. 7 d of insulin therapy did not change the Ra FFA in plasma (Table VI) . The rate of infusion of labeled acetate was the same during the infusion studies in the control and insulin treatment periods. Nonetheless, the enrichment of the intrahepatic acetyl-CoA pool, i.e., the precursor pool for hepatic de novo FA synthesis, was decreased from 9Ϯ4% in the control period to 4Ϯ1% in the insulin period (Table VI) . The rate of secretion of de novo-synthesized palmitate bound to VLDL TG was doubled during insulin therapy, but this did not reach statistical significance. The total rate of secretion of VLDL TG bound palmitate was unchanged, while the total rate of secretion of VLDL TG tended to decrease during insulin therapy without reaching statistical significance. The relative amount of de novo-synthesized palmitate out of the total VLDL TG-palmitate (percent de novo-synthesized palmitate) was 13Ϯ5% in the control period and was significantly increased to 34Ϯ14% in the insulin plus glucose period (Table  VI) . Therefore, in the insulin plus glucose period only 66Ϯ 14% of the VLDL-bound palmitate was coming from the intrahepatic source of preformed palmitate, while in the control period 87Ϯ5% of the palmitate was derived from this source (data not shown).
Discussion
Insulin was administered to severely burned patients at pharmacological doses to promote muscle protein metabolism (10) . To maintain euglycemia, glucose was provided along with the insulin at a rate ‫ف‬ 100% in excess of caloric needs. The question addressed in this study was whether the coadministration of pharmacological doses of insulin and glucose would have detrimental effects on the lipid metabolism in the burn patients, in particular, leading to an augmentation of hepatic FA synthesis. This is of concern because steatosis is frequently associated with thermal injury (2-7). Except for the use of repeated liver biopsies the process of fat accumulation in the human liver is inaccessible for direct measurement. This study examined the rate of release of FA from the peripheral tissue, and the hepatic secretion of VLDL TG, both key factors in determining the hepatic fat content. Further, the measured rates of secretion of de novo-synthesized and preformed FA in VLDL TG provide information on the hepatic lipogenic activity.
The starting point in this method is the calculation of the rate of de novo FA synthesis according to the mass isotopomer distribution analysis (25, 26) . We have recently discussed the details of the calculations and assumptions involved in this approach (27) . In the context of this study it is important to emphasize that the method measures the rate of secretion of VLDL-bound lipids, which is not necessarily equal to total hepatic lipogenic activity. During a steady-state one would not expect any net fat accumulation in the liver and, thus, under normal physiological conditions we have used the same approach as a quantitative measurement of hepatic lipid synthesis (14) . In this study of burn patients who are possibly retaining hepatic lipids, we compared the rates of secretion of VLDL-bound lipids during two different treatment modalities and therefore did not attempt to quantify the hepatic lipogenic activity. Nonetheless, the rate of secretion of de novo-synthesized FA should provide information about hepatic lipogenic activity, particularly since we used a crossover design.
The rate of incorporation of labeled acetate was only measured in the VLDL-bound palmitate, and based on this FA the total secretion of newly synthesized FA was deduced. We have shown previously that palmitate accounts for 85-90% of the total hepatic secretion of newly synthesized FA in the basal state and during acute and prolonged lipogenic states (14) . In this study as well, stearate (C18) was the only other FA that increased its relative VLDL TG concentration during insulin treatment. To some extent this increase in relative concentration was probably due to increased secretion of newly synthesized stearate (C18). This is supported by the fact that linoleic acid (C18:2) which can only come from the preformed source of FA, decreased in its relative concentration in VLDL TG even though it was provided at a similar rate during both study periods. However, even if 30% of the secreted stearate (like palmitate) was de novo-synthesized, this source of stearate would only account for 2% of the total VLDL TGFA secretion, and would only marginally contribute to any difference between the two treatment modalities. With this background we consider the secretion of newly synthesized palmitate as being equivalent to the total secretion of newly synthesized FAbound VLDL TG. Hepatic lipogenesis could be underestimated by our method if significant amounts of newly synthesized FA entered the circulation in forms other than VLDL TGFA. Consequently, we have determined previously the fractional secretion rate of newly synthesized palmitate in VLDL TGFA, phospholipids, and cholesteryl esters. Secretion of newly synthesized palmitate in phospholipid or cholesterol esters accounted for only 2-3% of the total secretion of de novo-synthesized palmitate bound to VLDL. There are indications that a minor proportion of the HDL in circulation is secreted directly from the liver (28). The HDL particle is low in TG content but rich in phospholipids. Thus, we believe that HDL secretion from the liver could only be a minor secretory pathway of newly synthesized FA. There is no evidence of hepatic secretion of FFA. Consequently, we can be confident that almost all newly synthesized hepatic FA are secreted in VLDL TG. Furthermore, we have no reason to believe that the relative importance of the VLDL TG as carriers of newly synthesized FA should be affected by the infusion of insulin plus glucose.
Newly synthesized palmitate in this study accounted for only a minor fraction of the total VLDL TG-bound palmitate in the control period (13%), but was significantly increased during the insulin plus glucose treatment to account for 34% of the total VLDL TG-bound palmitate. Out of the total VLDL TGFA secreted, newly synthesized FA accounted for ‫ف‬ 5% in the control and 15% in the insulin plus glucose period. The relative increase in the concentration of de novosynthesized FA was probably a function of two factors that independently did not reach statistical significance. First, the rate of secretion of newly synthesized FA was doubled during the insulin plus glucose treatment, but did not reach statistical significance. The second factor that contributed to the relative increase of newly synthesized FA in VLDL TG during insulin plus glucose treatment was a decrease in the secretion of preformed FA in VLDL TG. Palmitate which is the predominant product of FA synthesis had its concentration upregulated. Since the relative concentration of palmitate in plasma FA did not change during the insulin plus glucose treatment, this source of FA could not account for the change in palmitate concentration in VLDL TGFA. The only alternative source are the FAs derived from the upregulation of hepatic FA synthesis. The relative concentrations of the FAs coming from the preformed sources oleate (C18:1) and linoleic acid (C18:2) were simultaneously downregulated.
Inasmuch as the relative composition of VLDL TGFA reflects the hepatic lipogenic activity, the results show that an increased carbohydrate load does not represent a detrimental challenge to the hepatic lipid metabolism, provided that euglycemia is maintained. This is clinically the most significant result from this study. The observed shift in relative secretion of de novo-synthesized versus preformed FA should have marginal effects on the hepatic lipid content. Assuming that 1 g of carbohydrate during lipogenesis yields 0.35 g of fat (29) , only Ϸ 50 mg/kgиd Ϫ1 (Ͻ 1%) of the total carbohydrate load could be accounted for by synthesis of VLDL TGFA (15 mg/kgиd Ϫ1 ). Using the same approach one can estimate that out of the 15 g/kgиd Ϫ1 of the extra glucose that was administered along with the insulin, only 0.3% was used for de novo synthesis of VLDL TGFA. We have estimated previously, based on an autopsy study, that the liver weight of severely burned patients can increase 1 to 2 g/kgиd Ϫ1 to reach a weight double that of a normal liver. In a normal liver that is not retaining fat, the secretion of newly synthesized VLDL TGFA would be an estimate of the hepatic lipogenic activity. In a burn patient this is the case only when the liver, in a net sense, is not retaining fat. Still, if the newly synthesized VLDL TGFA during the insulin plus glucose treatment accounted for only 1% of the total hepatic lipogenic activity and 99% of the synthesized FA was retained in the liver, then ‫ف‬ 1,500 mg/kgиd Ϫ1 de novo-synthesized FA was being deposited in the liver. This extreme example goes to show that the hepatic fat synthesis rate in our study must be underestimated by 99% to account for the fat that could potentially be deposited in the livers of burn patients. These calculations show that endogenous hepatic fat synthesis can only play a minor role with respect to hepatic steatosis. In addition, carbohydrates provided along with insulin even at a rate two times the estimated energy requirements do not change this conclusion. The fact that the glucose levels were monitored on an hourly basis, and that the glucose infusion was strictly titrated to maintain euglycemia, may explain why hepatic secretion of TGs was only marginally affected by the combined treatment with insulin and high levels of glucose. Insulin-mediated glucose uptake predominantly occurs in muscle and adipose tissue. In contrast, hepatic glucose uptake is an insulin insensitive process governed by the plasma concentration of glucose (30) . During the insulin treatment period the plasma glucose concentration was lowered significantly compared to the control period, suggesting that less glucose was taken up by the liver in this period. The majority of the excess glucose was most likely directed to the muscle and the adipose tissue for glycogen and fat synthesis. In healthy volunteers fed a high carbohydrate diet for 4 d at a rate 150% in excess of measured energy requirements, we found that hepatic de novo fat synthesis was 0.050 as compared to 0.060 mmol/kgиd Ϫ1 during the insulin plus glucose period in this study. In the healthy volunteers hepatic fat synthesis accounted for no more than 2% of whole body lipogenesis. If anything, we believe that the hepatic contribution to whole body lipogenesis would be even less during an exogenous insulin infusion.
The concentration of plasma lactate was increased during the insulin plus glucose treatment period. Most likely lactate in excess of hepatic oxidative needs can serve as a substrate for de novo FA synthesis (31) and might explain the slightly stimulated de novo synthesis rate during insulin plus glucose treatment. It is also possible that a simultaneous decrease in glucose and increase in lactate availability causes the liver to channel more preformed FA towards oxidation while simultaneously stimulating de novo FA synthesis. The decreased precursor enrichment for FA synthesis during the infusion of labeled acetate in the insulin plus glucose period suggests that the cytosolic acetyl-CoA pool at this time actually doubled in size.
The high peripheral release of FA during ongoing feeding in the control period is in accordance with our previous measurements of Ra FFA in patients with comparable burn injuries (2) . It is reasonable to assume that only a small amount of the released FA was oxidized, since glucose is the preferred energy substrate when both substrates are present (2, 32) . The high FA release could theoretically provide the equivalent of ‫ف‬ 2.3 g/kgиd Ϫ1 of TG for storage in the liver. Even if only a fraction of the FA release reached the liver, this excess FA release is likely the most important endogenous source of FA for hepatic steatosis. It is striking that a plasma insulin level of 6,343Ϯ760 pmol/liter had no suppressive effect on the high rate of FA release. Apparently, the increased lipolytic activity in association with thermal injury avoids the normal suppressive effect of insulin.
We have shown previously that 7 d of treatment with pharmacological doses of insulin along with adequate amounts of glucose to maintain euglycemia can reverse a negative muscle protein balance in severely burned patients (10) . In this study we conclude that the same treatment regimen only has marginal effects on hepatic lipid production. Even though glucose was provided at a rate ‫ف‬ 100% in excess of estimated energy requirements, the total hepatic VLDL TGFA secretion was not increased, the secretion of de novo-synthesized FA was slightly increased, and the secretion of preformed FA was concomitantly decreased. The 15-fold higher plasma level of insulin during the treatment period did not suppress the high peripheral release of FA into plasma compared to the control period. Quantitatively the peripheral release of FA in burn patients represents a far greater potential for hepatic lipid accumulation than the fat being synthesized endogenously in the liver.
